MOLECULAR COMPLEXITY IN THE LIQUID STATE   St
The value of v is measured under the pressure exerted by the
vapour at the corresponding temperature.
The weakness of the method lies in the assumption that K
can be substituted for K' in the equation applying to the liquid ;
for van der Waals suggested that the equation bearing his name
applied to the liquid only when no alteration of molecular com-
plexity occurred during the transformation of state, and with
water this is not fulfilled. Possibly also, molecules of greater
complexity than double may be present, although the method
might be extended to cover this case. The results, however,
agree very well with those obtained at the same temperature by
Walden (molecular cohesion method) and by Dutoit and
Moijou.
The results also lead to the conclusion that whenever associa-
tion occurs in the state of vapour, if only to the extent of I in
10,000, association will be appreciable in the liquid state. On
the other hand, if a liquid is not associated, then no trace of as-
sociation of the vapour molecules can occur.
Holmes' Method.203
Both the premises and the results of this method are very
different from those already discussed. As a matter of fact, the
determination of molecular complexity is based, not on the pro-
perty of a liquid in the pure state, but by the volume changes
which it undergoes when mixed with other liquids. In opposition
to the views of many chemists, Holmes believes chemical changes
to be rare when two liquids are mixed, the evolution and absorp-
tion of heat and change of volume all being supposed to be due
to the agency of physical forces acting between the molecules.
The alteration of volume accompanying admixture of two
liquids should, on the view that only physical forces are in evid-
ence, be greatest in a mixture composed of equal numbers of
each kind of molecule. This view can be made the subject of
experimental test. The further assumption on which the method
is based, is that the extent to which two liquids mix is governed
in a large measure by the relative molecular volumes, or, what
comes to the same thing, by the radii of these volumes, assumed
to be spherical, in which the molecule exerts an influence.
In support of the first view, it was found that the maximum
deviation between the calculated and observed volume of the